The objective of this study was to investigate the effect of sex of Japanese quails (Coturnix coturnix Japonica) on fattening performance and carcass characteristics. The quail chicks were divided into three groups, made up of 96 males or 92 females or 36 individuals of each sex, resulting in a total of 256 chicks. The chicks in the groups were raised using the same feeding regime (24% CP, 2900 kcal/kg ME) and housing conditions for 42 days. There were significant (P<0.01) differences between male and female groups in weekly live body weight (lbw) gain values on day 35, in average live body weight gain on days 35 and 42, and in lbw gain values between days 14 and 42. Slaughter weight and liver weight were significantly different between groups (P<0.01). The differences between the two sex in mixed group in average body weight gain, average lbw on days 35 and 42, average lbw gain, lbw gain between days 14 and 42, slaughter weight, hot carcass yield, and liver weight were found significant (P<0.01). Lbw, lbw gain, feed consumption, slaughter weight, hot carcass yield, weights of heart, liver and giblets were higher in female quails while feed conversion rate was lower. As a result, these data suggest that separate raising of male and female Japnese quails might be more advantageous. 
Introduction
It has been known that fattening performance and carcass characteristics of quails are affected by the lenght of growth period, genotype, selection, nutritional content of the ration used, especially during the growth period. Some researchers reported that body weight and hatching egg weight are correlated (ADEDOKIN and SONAIYA, 2002; OZCELIK and OZBEY, 2004) and by selection the body weight could be increasing (MIELENZ et al., 2000; SHAHIN et al., 2000; BRAH et al., 2001 ). In addition, gender of quails also play a role on fattening performance and body weight of quail. For example, SHRIVASTAVA et al. (1995) reported that the birds grown as separate had a higher at 5 weeks of age compared to those grown as mixed. At 6 weeks of age, the birds with the highest lbw were males in the mixed-grown group. DU PEREZ and SLAES (1997) reported that female quails reached maximum growth point more delayed than male birds did. Other studies on subject; OKAMOTO et al. (1989) reported feed conversion rate of 3 different Japanese qual lines as 5.41, 5.41 and 7.54 (g feed/g live weight) for males and 4.38, 4.74 and 5.74 (g feed/g live weight) for female birds. CERIT and ALTINEL (1998) reported that average lbw at the end of 6 week period was159.01 g in males, 179.79 g in females (average 169.25) . Average total lbw gain in 0-6 weeks period was 167.64 g, feed conversion rate was 3.97 (g/ per bird). OZCELIK et al. (1998) reported slaughter weight, hot carcass weight, hot carcass yield of 5 week old quails as 111.55 g, 73.22 g and 65.37% for females, respectively, and 111.38 g, 73.29 g and 65.64% for males, respectively. AYASAN et al. (2000) reported at the ed of 5-week period feed conversion rates as 3.51 for females 3.88 for males and 3.72 for mixed-grown group. The researchers concluded that males gain higher body lbw while females had higher carcass weight. KIRMIZIBAYRAK and ALTINEL (2001) found that at the end of 6-week period slaughter weight as 168.59 g for males, 213.99 g for females, carcass weight and carcass yield as 122.11 g and 72.55% for males and as 136.46 g and 64.10% for female birds. This study was undertaken to determine the effect of growing males and female Japanese quails separate or mixed together on fattening performance and carcass characteristics.
Materials and Methods
This study was conducted at the Quail Production and Research Unit of the Department of Zootechny, Faculty of Veterinary Medicine, Firat Univeristy in 2003. A total of 256 quails (Coturnix coturnix Japonica) were used. Soon after hatching, the chicks were weighed and then placed in mother machine. The temperature of the room was kept at 32-36 °C for the first 3-4 days and then gradually decrased to room temperature within 10 days. After day 14, no heating was applied. Natural daylight was supplemented with artificial light to give an 24-h photoperiod. Clean drinking water was provided to the birds. On day 14, all chicks were weighed and sex-determination was conducted based on feathering properties and cloaca examination. The birds were divided into 3 groups: female (n=92), male (n=92) and mixed (male n=36, female n=36). The animals in every group were housed in 19x20x22 cm cages with 4 birds per cage. The study was composed of 2 replicates. All birds were fed ad libitum with a ration containin 24% CP and 2900 kcal/kg ME during the whole study period. Composition of the ration is provided in Table 1 . The 3 treatment groups were female, male, and mixed. Lbw and feed consumption of the birds were determined on weekly basis. Using these data, feed consumption (g), lbw (g), lbw gain (g), and feed conversion rates (g feed/g lbw) were calculated. A 6-weeks of age (42 days), a total of 94 quails (29 from female, 27 from male, 19 from mixed) were weighted for slaughter weight and carcass characteristics. Analysis of Variance (ANOVA) were performed to determine the effects of variables (rearing type and gender) on fattening performance and carcass characteristics of Japanese quails. Means were separated using Duncan's Multiple Range test (SNEDECOR and COCHRAN, 1980) . All tests were conducted using SPSS software (SPSS for WINDOWS, 1999).
Results Result of ANOVA indicated that both rearing type and gender were significantly effective on means. There was no significant replicate effect. The average hatching weight of the chicks was 8.25±0.07 g. At the end of first week at mother machine, the chicks reached to 24.37±0.71 g. Average lbw, lbw gain, feed consumption, feed conversion rates and slaughter properties, carcass characteristics of the treatment groups between day 14 and 42 are provided in Tables 2 -6. Changes in lbw gain of the groups are demostrated in the Figure. Significant (P<0.01) differences were found between separate sex groups in weekly and average lbw gain on day 35 and average lbw on days 35 and 42, and in lbw gain in a period between days 14-42. Slaughter weight, liver weight, were also found significantly different between groups (P<0.01). In the mix group, the significant differences were found between males and females in average lbw on days 35 and 42, in lbw gain, avegare lbw gain, lbw gain in the period of day 14 and 42, slaughter weight, hot carcass yield and liver weight (P<0.01). Discussion Live body weight of the birds in separate-grown group were found significantly higher between days 21 and 35 than those quails in mixed grown group. On day 42, however, lbw in separate group was still higher but not significantly. During the study, regardless of mixed or separate housing, female birds had higher body weight than male birds. This finding is consistent with the results by SHRIVASTAVA et al. (1995) and DU PEREZ and SLAES (1997) . Female birds had a higher average lbw than the male quails did. The highest lbw-gain was observed in separate-male mixed-female groups. The difference between mix and separate males was significant. The average lbw-gain in mix and separate groups were not significantly different despite a higher average found in separate group. Our finding that females gained more body weight than the male quails did is consistent with the results of some previous studies (AYASAN et al., 2000) . In addition, the highest lbw-gain seen in either sex group in rearing period of days 14-28 was also similar to those reported by AYASAN et al. (2000) . Our results, however, were not in agreement with those of SHRIVASTAVA et al. (1995) who reported that the highest lbw was seen in mixed-male and separate-female quail groups. In general, female quails consumed more feed in all weeks compared to the male birds. Average feed consumption of mix-reared and separate-reared were not significantly different despite a lower feed consumption found in mix group. These results were consistent with the findings reported by AYASAN et al. (2000) . Feed conversion rates were lower in female quails than male quails, and in mix-reared bird than in separate-reared birds. Lower feed conversion rate of female quails was reported in previous reports (OKAMOTO et al., 1989; AYASAN et al., 2000) . Regardless of mix or separate rearing, slaughter weight and hot carcass weight of female quails were higher than those of male birds. These differences were significant for slaughter weight but not for hot carcass weight. Hot carcass yield was higher in males than in females. In general, there results were as expected. It has been reported that male quails reach sexual maturation on day 36 while females do on day 42 (KOCAK, 1985) . Reaching sexual maturity, fattening occurs more rapidly and extensively in females due to female hormones resulting in a higher lbw compared to the male quails. The finding that a higher live-slaughter weight and carcass weight in females compared to male quails has been supported by many studies (AYASAN et al., 2000; KIRMIZIBAYRAK and ALTINEL, 2001) . Despite lower lbw, a higher hot carcass yield seen in male birds might be explained by larger bones (KOCAK, 1985) and lighter internal organs of the males compared to those of female birds. These results are also consistent with the previous reports (OZCELIK et al., 1998; KIRMIZIBAYRAK and ALTINEL, 2001 ) . In general, weights of heart, liver and giblet were found higher in females than those in males. However, this difference was only significant for the liver weight. Heavier internal organs of female birds resulted in an increased slaughter weight and hot carcass weight. OZCELIK et al. (1998) and AYASAN et al. (2000) reported similar findings. Contradictory to the results of the present study, OZCELIK et al. (1998) reported a higher carcass weight in males than in females. This discrepancy might be due to differences in stocking-caring conditions as well as limiting the rearing period with 5-weeks in the a fore mentioned study.
In conclusion, our results revealed that the effect of sex on lbw, lbw-gain, slaughter weight, carcass weight was significant. In females, lbw, lbw-gain, feed consumption, slaughter weight, hot carcass weight, liver-hearth-giblet weights were found higher where as feed conversion rate was lower. These results suggest that rearing male and female quails separately can be recommended to the producers for a higher lbw, lbwgain, and carcass weight.
